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plurality of pins are arranged as an upper/lower array in
a two-level structure at one surface of the first section of
the housing; the pins of at least one of the two levels are
bent within the first section and the pins of the respec-
tive level extend in the same plane out of the other
surface of the first section of the housing; and the pins of
the respective level, which extend in the same plane, are
substantially vertically bent so as to insert forward por-
tions of the pins into the through-holes of the printed

circuit board.

6 Claims, 3 Drawing Sheets
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1
HEADER DEVICE

This application is a continuation of application Ser.
No. 07/543,386 filed Jun. 26, 1990, now abandoned.

BACKGROUND OF THE INVENTION

I. Field of the Invention
The present invention relates to a connector attached

to an end face of a printed circuit board and, in particu- 10

lar, the present invention relates to a structure of a

header device.
2. Description of the Related Art

As a low-profile connector attached to an end face of
a printed circuit board, an edge mounted type connec-
tor 60 is known which has a two-level pin array as
shown in FIG. 1. The edge mounted type connector 60
includes straight pins 62 and 63 in a two-level array in a
housing 61 made of plastics. The connector 60 1s at-
tached to a printed circuit board 71 by soldering the

3

I5

20

forward end portions of the pins 62 and 63 to the corre-

sponding surfaces of the printed circuit board.

In the edge mounted type connector 60, the pins
undergo an axial force upon the insertion and with-
drawal of them into and out of a female connector and
are liable to be separated from the printed circuit board
at the soldered spot. Furthermore, since the pins are
merely inserted into corresponding holes in the housing,
they are liable to be loosened in the holes, or shpped out
of the housing, upon repeated mating and unmating of
female connector.

SUMMARY OF THE INVENTION

It is accordingly the object of the present invention to
provide a header device whose pins are hard to be sepa-
rated from a printed circuit board and are prevented
from any ready slippage out of a housing.

The aforementioned object can be achieved by a
header device comprising a housing attached to an end
face of printed circuit board having through-holes, and
a plurality of pins extending through and sealed to a first
section of the housing, the first section facing the end
face of the printed circuit board, in which the plurality
of pins are arranged as an upper/lower array in a two-
level structure at one surface of the first section of the
housing, the pins of at least one of the two levels are
bent within the first section, the pins of the respective
level extend in the same plane out of the other surface of

the first section of the housing, and the pins of the re- 5g

spective level, which extend in the same plane, are
substantially vertically bent so as to insert forward por-
tions of the pins into the throughholes of the printed
circuit board.

In the present header device, the pins extend horizon-
tally in the same level out of the first section of the
housing, and the forward end portion of the pin is bent
as a hook form, inserted in the corresponding through-
hole of the printed circuit board, and soldered there. As
a result, even if a horizontal force is applied to the pin
upon the insertion and withdraw of the pin into and out
of a female connector, the pin can be prevented from a
ready slippage out of the through-hole because of a
solder bond force with which the pin is soldered to the
through-hole and because of the latching of the verti-
cally bent forward end portion of the pin to the
through-hole. It is therefore possible to withstand the
multi-mating and unmating of the female connector.

235

30

35

435

335

65

2
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view showing a conven-
tional edge mounted type connector;

FIG. 2 is a cross-sectional view showing a header
device according to one embodiment of the present
invention;

FIG. 3 is a perspective view showing the header

device of FIG. 2 and a cover;
FIG. 4 is a plan view showing the header device and

the cover of FIG. 3;
FIG. 5 is a perspective view showing the header

device and cover of FIG. 3 attached to a printed circuit

board; and
FIG. 6 is a cross-sectional view showing the device of

FIG. S..

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The present invention will now be explained below
with reference to the accompanying drawings.

A header device 10 according to one embodiment of
the present invention has an elongated-box type housing
20 as shown in FIGS. 2 and 3. The housing is opened at
one side 21 as shown in FIG. 2. The housing has a first
section 22 located opposite to the open side 21. A plu-
rality of conductive pins 31 (31a, 315, 31c, . . . ) and 32
(324, 32b, 33¢ . . . ) extend through and are fixed to a first
section 22 of the housing. The header device 10 1s at-
tached to the end face of the printed circuit board 40
such that the first section 22 of the housing 20 faces the
end face of the printed circuit hoard with the forward
end portions of the pins 31 and 32 inserted into through-
holes 41 and 42 of the printed circuit board 40.

The pins 31 and 32 are so arranged that they extend 1n
the two-level array from the inner surface 23 of the first
section 22 of the housing. The pins 31 at the upper level
extend horizontally through the first section 22 and
extend from the outer surface 24 of the first section 22.
The pins 32 at the lower level is bent at three places in
the first section 22 and extends out of the outer surface
24 of the first section 22 at the same level as that of the
upper pins 31.

More specifically, referring to FIG. 2, the pin 32
extends from the inner surface 23 to the inside of the
first section 22 (toward the left in the drawing) along
the same straight line as the pin 32 extends from the
inner surface 23 toward the right in the drawing. In the
first section 22, the pin 32 bends substantially at a right
angle toward the back of the plane of the drawing, and
again bends substantially at a right angle and extends
uprightly, as shown by the broken lines in the drawing,
to the height at which the pin 31 extends horizontally.
Then, the pin 32 extends horizontally at the same height
as the pin 31 toward the outer surface 24 and protrudes
outwardly from the outer surface 24.

The pins 31 and 32 horizontally extending from the
surface 24 are bent substantially vertically so that the
forward end portions thereof are inserted into through-
holes 41 and 42 in the printed circuit board 40. The
forward end portions of the pins 31 and 32 thus inserted
into the through-holes can be respectively soldered
thereon. As shown in FIGS. 3 and 4, the pins 31 and 32
alternately extend horizontally out of the first section 22
and away from the outer surface 24 of the housing 20.

The present header device 10 can be manufactured by
filling plastic material into a mold in which the pins 31
and 32 are positioned. The header device thus manufac-



15,096,428

3

tured has their pins 31 and 32 encapsulated 1n and seal-
ingly attached to the plastic housing 20.

Since the forward end portion of the pin 1s bent as a
hook form, even if any horizontal force is applied to the
pin upon the insertion and withdrawal of, for example,
the female connector into and out of the header device,
the pins can firmly be held relative to the printed circuit
board due to a solder joint between the pins and the
through-holes in the printed circuit board and the due
to latch joint between forward end portions of the pins
and the through-holes in the printed circuit board. Fur-
thermore, as the pins are sealed to the housing, there 1s
no possibility that, hke the aforementioned conven-
tional edge mounted type connector with pins merely
inserted into the corresponding holes of the housing, the
pins will be loosened in the holes of the housing or
slipped out of the housing upon repeated insertion and
withdrawal of a female connector into and out of the
header device. The header device of the present inven-
tion can withstand multi-mating and unmating. Further-
more, since the pins at the upper and lower levels ex-
tend in the same plane, the header device of the present
invention can achieve substantially the same height as
the conventional edge mounted type connector.

4

employed and upper and lower pins can have the same

shape.
As set forth above, in the present invention, it is

. achieved, to prevent a ready slippage of pins both out of
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In the present header device 10, as the material of 25

which the housing 20 1s made, use can preferably be
made of high temperature plastics so that even if the
pins 31 and 32 are jointed by, for example, a “‘wave
soldering process’ to the through-holes 41 and 42 they
are not deformed by heat of a molten solder.

A cover 50 can be removably attached to the open
side 21 of the housing 20. If, particularly, the wave
soldering process employed for fully automated solder-
ing process, the cover 80 can be used in which case
neither a molten solder nor flux enters the housing to
positively prevent a pin contamination. It 1s not possible
to apply the wave soldering process to the conventional
edge mounted type connector and it 1S necessary to
perform a solder bond by a manual operation, so that an
inconsistent quality solder joint 1s liable to be produced.

In the present header device 10, it is possible to auto-
mate a solder-bonding step, while using the cover 50,
and to obtain a solder bond of stable quality and high
reliability at a high productivity.

As shown in FIG. 4, a tab 51 can be formed on the
cover 50 to conform to a polarizing slot 25 in the hous-
ing 20. The slot 25 is closed with the tab §1. If the tab 51
1s formed as breakable tab which 1s readily removed
away from the body of the cover 50, for example, by
bending, a common cover can be used for either a hous-
ing with a polarizing slot or a housing without a polariz-
ing slot. A supporting tab 52 can be formed on the outer
side of the cover 50. As shown in FIGS. § and 6, the
supporting tab 52 is placed in contact with an auxiliary
printed circuit board 43 as an extension of the printed
circuit board 40 and stably supports the header device
10 on the printed circuit board 40 so as to prevent tilt of
the header device 10 during a soldering process.

The header device 10 has been explained as one em-
bodiment. The present invention is not restricted to the
aforementioned embodiment in terms of the shape and
array of pins. That is, so long as the pins extend inside
the housing at the two-level array and outside the hous-
ing in the same plane, any pins of arbitrary shape can be
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the housing and out of the printed circuit board even
upon the repeated insertion and withdrawal of connec-
tor such as a female connector. This can be achieved by
sealingly fixing the pins to the housing and bending
forward end portions of the pins, which extend out of
the housing, substantially vertically so as to be inserted
into the corresponding through-holes of the printed
circuit board and soldered thereto.

What is claimed is:

1. An electronic connector for mounting on a circuit
substrate comprising:

a housing of electrically insulating matenal provided
at one side of the housing with a recess for receiv-
ing a mating connector and having at an opposite
side of the housing a wall adapted for mounting
against a side edge of said circuit substrate, and

a plurality of electrical contacts disposed in said hous-
ing and extending from said recess through said
wall, first portions of said contacts extending in
said recess toward said one side of the housing and
being arranged 1n at least two parallel rows extend-
ing perpendicularly and symmetrically with re-
spect to said end face of the circuit substrate, one of
said two parallel rows being in a plane near a top
surface of said circuit substrate and the other of
said two paralle] rows being in a plane near a bot-
tom surface of said circuit substrate, and second
portions of said contacts extending through the
wall at the opposite side of the housing and being
arranged In a single row parallel to and extending
closely adjacent said top surface of the circuit sub-
strate.

2. The connector of claim 1 wherein the second por-
tions of said contacts extending closely adjacent said
top surface of the circuit substrate have end portions
which are bent downward to extend perpendicularly
through holes provided in said substrate for solder
mounting in said holes.

3. The connector of claim 2 wherein the bent end
portions are offset alternatively so as to form two paral-
lel rows extending perpendicularly through two paral-
lel rows of holes provided in said substrate.

4. The connector of claim 1 further including a re-
movable cover of electrically insulating maternal
adapted for attachment to said one side of the housing
to cover said recess during soldering of said second
portions of the contacts to the circuit board substrate,
thereby preventing solder from contacting the first
portions of the contacts extending in said recess.

5. The connector of claim 4 wherein said cover in-
cludes a removable polarizing tab adapted to be re-
ceived in a slot formed at said first side of the housing.

6. The connector of claim 4 wherein said cover in-
cludes a supporting tab formed on a side of the cover
opposite the side facing the connector housing, said
supporting tab contacting an auxiliary circuit board
substrate while supporting said housing on said circuit

board substrate during soldering.
* % * % ¥
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